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SEMI -ANNUAL STATUS REPORT 

S t u d i e s  aimed a t  e l u c i d a t i n g  p o s s i b l e  changes i n  g a s t r o -  

i n t e s t i n a l  a b s o r p t i o n  between c h r m i c a l  ly r e s t r a i n e d  animals  and 

u n r e s t r a i n e d  animals  a r e  c o n t i n u i n g  t o  be i n v e s t i g a t e d  under 

NASA g r a n t  NGR-1'+-008-003. P r e s e n t l v  s t u d i e s  concern ing  t h e  
. 

a b s o r p t i o n  of g lucose  have been completed and t h e  r e s u l t s  a r e  

presented  below and i n  the  accompanying granhs .  A d d i t i o n a l  

s t u d i e s  on glucose a b s o r p t i o n  v i a  i n  v i t r o  teci iniques a r e  b e i n g  

c a r r i e d  o u t  -7s iiet1 a s  s t u d i e s  on amino a c i d  and l i p i d  a b s o r p t i o n .  

The fo l lowing  r e s u l t s  a r e  those o b t a i n e d  a s  t h e  r e s u l t  of our 

f i r s t  f u l l  y e a r  of i n v e s t i g a t i o n :  

Hematologica 1 Values 

Leucocyte counts  of  blood f rom animals  r e s t r a i n e d  one 

week ranged from b , 2 7 0  t o  12,650 with an average v a l u e  of  

9,800; f o r  t h e  same week t h e  counts  i n  u n r e s t r a i n e d  an imals  

ranged from 9 ,  110 t o  12,400 with an  average v a l u e  of 10,970. 

A t  t h e  end of  t h e  t w e n t y - f i f t h  week of r e s t r a i n t ,  l e u c o c y t e  

counts  i n  t h e  same animals  ranged from 15,070 t o  20,350 w i t h  

an average  of  17,+00 f o r  t h e  r e s t r a i n e d  r a t s  and a range of 

13,310 t o  35,580 with an average of 2 1 ,  646 f o r  t h e  c o n t r o l  

( u n r e s t r a i n e d )  rats. 

The bematocrit packed-cell-volume (PCV) ( c h a r t  1) f o r  

the f i r s t  n ine ,weeks  s t a y e d  about t h e  same w i t h  minor f l u c -  

tuations. From week t e n  until t h e  end of week twenty-€ ive  

the PCV remained c o n s i s t e n t l y  b u t  o n l y  s l i g h t l y  lower i n  

the r e s t r a i n e d  than  the c o n t r o l  an imals  r a n g i n g  from 0.6 
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t o  3.8% lo\ver w i t h  an average of 2.1%. -Actual PCV averages  

of 10 animals  v . ? r i e d  f r o m  5 3 . 5  t o  5C.O f o r  r s s t r a i n e d  an imals  

w i t h  an a v e r a g e  of  51 .8  and from 55.4  t o  5 2 . 4  w i t h  a n  average of 

53 .9  f o r  . t h e  u n r e s t r a i n e d  animals over  t h i s  p e r i o d .  

E f f e c t s  of R e s t m i r L  on Body Weight 

The  e f f e c t  o f  r e s t r a i n t  on body weight i s  shown i n  

graph A .  A t  t h e  end of 2 5  weeks those  animals  r e s t r a i n e d  

showed an i n c r e a s e  of  58.2% over  t h e i r  i n i t i a l  w i g h t s  while  

the  u n r e s t r a i n e d  an imsls  i n c r e a s e d  i n  weight by 83.5%. 

The peaks of each  of t h e  c u r v e s  a s  w e l l  a s  t h e  plasma glucose 

l e v e l s  were a l s o  p l o t t e d  (graphs C - 1  - C - 2 )  and a g a i n  no s i g n i f i c a n t  

d i f f e r e n c e s  were noted f r o m  week seven  t o  week twenty- f ive  

Another method, the  r e s u l t s  of which a r e  n o t  completed,  which 

i s  b e i n g  used t o  study t h e  e f fec ts  D €  r e s t r a i n t  on G-I a b s o r p t i o n  

i s  t o  k i l l  t h e  animal a t  a c e r t a i n  time a f t e r  t e s t  meal adminis-  

t r a t i o n ,  remove the G - 1  t r a c t  and wash out i t s  c o n t e n t s  w i t n  warm 

s a l i n e .  The  contents are then diluted to a known volume, f i l t e r e d ,  

p r e c i p i t a t e d ,  and ana lyzed .  I n  t h e  c a s e  of g lucose  a t  t h e  end o f  

twenty- f ive  weeks t h e  r e s t r a i n e d  an imals  a t  t h e  end o f  45 minutes  

had an average  t o t a l  recovery of 43.3mg. where a s  t h e  u n r e s t r a i n e d  

iaiSal8 un*aWlra%e total of 44.M. waa r e c o v e r e d ,  (chart 2). 

'Thio f u r t h e r  i l l u s t r a t e s  the f a c t  t h a t  a t  t h e  end of 25 fbeeks 

of r e s t r a f n t  t h e r e  I s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  

i n  g l u c o s e  ebborp t ion. 
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It should  be noted t h a t  between t h e  t h i r d  and f o u r t h  week 

t h e  u n r e s t r a i n e d  animals  showed a d e f i n i t e  d e c r e a s e  i n  weight .  

The graph r e p r e s e n t s  the average o f  on ly  10 animals  i n  e a c h  group 

but  a d d i t i o n a l  groups o f  60 animals  e a c h ,  also show t h i s  tendency 

between t h e  t h i r d  and f o u r t h  week a f t e r  b e i n g  i s o l a t e d ,  (one 

animal t o  a c a g e ) ;  tne u n r e s t r a i n e d  an imals  ga ined  l i t t l e  o r  no 

weight o r  l o s t  weight .  This  was noted r e g a r d l e s s  of the weight  

of t h e  animals  when isolation was i n i t i a t e d .  

Glucose Absorpt ion i n  Res t ra ined  and Non-Restrained Rats 

The a b s o r p t i o n  of  glucose i n  r e s t r a i n e d  and u n r e s t r a i n e d  r a t s  

was i n v e s t i g a t e d  by the  a d m i n i s t r a t i o n  of 415+jmg. glucose  i n  1 ml. 

aqueuns s o l u t i o n .  The a d m i n i s t r a t i o n  was followed by s e r i a l  blood 

sampling and d e t e r m i n a t i o n  of  plasma g lucose  l e v e l s  by t h e  enzymatic  

g lucose  oxidose method ( g l u c o s t a t ,  Worthington Biochemical) .  

Absorpt ion curves  c o n s t r u c t e d  from d a t a  thus  o b t a i n e d  a r e  

p r e s e n t e d  f o r  weeks 1-25 for b o t h  r e s t r a i n e d  and n o n - r e s t r a i n e d  

an imals ,  (see graphs  B-l t o  B-25). A t  t h e  end o f  the f i r s t  and 

second week of  r e s t r a i n t  t h e  a b s o r p t i o n  of g lucose  by t h e  r e s t r a i n e d  

animals  e x c e s s i v e l y  r a p i d ,  weeks t h r e e  and f o u r  show t h a t  t h i s  

e x c e s s i v e  a b s o r p t i o n  b e g i n s  a downward t rend  w i t h  decreased  

ab#@rptlon which coatinuel doun u n t i l  veek aeven. From the end of 

week ieven wbrc the sbsokptlon begins proceeding  a t  about the 

same rate, t o  the end of the te r t  p e r i o d  of 25 weeks, a b s o r p t i o n  

 curve(^ betwaen t h e  two groups of r a t s  vary i n s i g n i f i c a n t l y .  

Though' g e n e r a l l y  lower over t h e  l a s t  18 weeks of restraint ,  v a r i a t i o n s  

do o c c u r  but i n  no case d o  t h e  d i f f e r e n c e s  between the c u r v e s  

exceed the 959. l eve l  of confidence.  

- 3 -  
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GLUCOSE ABSORPTION CUR= -(Week Four ) 
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